Plasma catecholamine and cardiovascular responses to physostigmine in Alzheimer's disease and aging.
Stimulation of brain cholinergic systems increases activity of both the sympathoneural (SN) and sympathoadrenomedullary (SAM) components of the peripheral sympathetic nervous system. Because presynaptic cholinergic neuron numbers are substantially reduced in Alzheimer's disease (AD), we predicted decreased responsiveness in AD of plasma norepinephrine (NE), an estimate of SN activity, and of epinephrine (EPI), an estimate of SAM activity, to central cholinergic stimulation by the cholinesterase inhibitor physostigmine (0.0125 mg/kg i.v.). Because previous studies have demonstrated that normal human aging increases SN activity but not SAM activity, we specifically hypothesized: (1) a smaller NE response to physostigmine in subjects with mild to moderate AD (n=11; age 72+/-2 yrs; mini-mental state exam [MMSE] scores of 19+/-2) than in healthy older subjects (n=20; age 71+/-1 yrs); and (2) a smaller EPI response in AD subjects than in either healthy older or healthy young subjects (n=9; age 27+/-2 yrs). Unexpectedly, the plasma NE increase following physostigmine only achieved significance in AD subjects and plasma EPI responses were greater in both AD and older subjects than in young subjects. Blood pressure responses to physostigmine were consistent with the catecholamine responses. These data suggest that the presence of mild to moderate AD increases the SN response to cholinergic stimulation and that both AD and normal aging increase the SAM response to cholinergic stimulation. As a result, plasma catecholamine responses to physostigmine do not appear to be useful peripheral neuroendocrine estimates of the severity of brain cholinergic deficits in mild to moderate AD.